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Abstract of JP2000336261 

PROBLEM TO BE SOLVED: To provide a curable resin compsn. (film) contg. no halogen in the 
compsn, i.e., enough flame-retardancy is given without halogen, a curable composite material formed 
with a substrate, its cured product, a laminate and a metal foil laminated with the resin comprising the 
cured product and a metal foil. SOLUTION: This curable resin compsn. (film) comprising a 
polyphenylene ether resin (A), a crosslinking agent (B), and a phosphorus compd. (C) whose 10% 
mass reduction temp, is not lower than 300 deg.C but not higher than 500 deg.C, and contg. as 
essential components 10-98 pts.wt. (A) f 90-2 pts.wt. (B), and 10-80 pts.wt. (C) to 100 pts.wt. [(A)+(B)] 
is manufactured, and a curable composite material, its cured product, and a laminate and a metal foil 
laminated with the resin comprising the cured product and a metal foil is manufactured using the 
compsn. 
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-yhKn-9-W-10- (^^'J;^7r) 
7xfyM/y-l 0-^=3f>-h\ 9, 10-^'bHo 
-9-^-df-^- 1 0- ( 1 -7f-^*X7 7) 7xt 
yM-y-10-^yK. 9, 10-y'bh'D-9- 
^t-10-(7'J;^X77) (2, 7-*SX*tV 

7xfyhuy) 9, 10-y'hK 

n-9-^t-10-(7'JMX77) (1. 3. 
6, 8-f h5W7xfyM/y) -1 0-^y 
h\ 9, 10-ytHD-9-W-10- (7';^ 
*X7 7) (6, 8-y'-tert-7f^7xtyb 

l/y) -1 0-**S'K««:W*£fc#-c-&. iix^> 

[0036] RfSMa^Sr^rt^V^coi: LTti, fll 
Uiil^t t-C(49, 10-ytKo-9-W- 
10-*X777xfyhUy-10-^yb\ 9, 
1 0-yt 10- (\lYu*S—)V 

W77) 7xfyM/y-i o-jj-^f^HHtSr, ma 

^tLXitmUiHC A (H^thS) . HCA-HQ 
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[0 0 3 7] ULhfiO (C) tfLft<Vo*>®it:bl,Xm^t> 

ti&i>coiz^xte. ®timmmz.axy$y®m. 
*x*>-mmmx'z]-7- < y^^nx^xi>x<. &k 
wmzT^mix v ^?.T>vmm. **** i^mmm^^ 
vT-ztnt^-xbrnzLxmi^xi* x^. mzzti 
^mmz^mmmm. mm. ^mwmmt lx 

fflttfjtjsy. ^y/^rtsy, T-thfT-ts. 

y. ifPyy'TSV. ^7Syy771/-K 
[0038] **BHttj^r (C) LTJ;0*?* 

sy. ^'jyyi^7$y. ^uuvk^^a. --Kyj 
wici. mom. v ymxf^ , 50ems&«£ w-r ft * 

)V. Rl£MB$g£*-rft 9 , 1 0-^t Fn-9-* 
1 0-*X7r7ifyhUy- 

mmftx-hz. 

[0039] uy|t^7Sy. enyyig^vS^, 
0 v >W.x 7Sy, tfrir 'J y-st* 7A, y ymry 
^->7A. ^'jyfi^-fixi, (A) fifcfrMt^ (B) ^ 

ATF^-frft c t % < mum sr^s$-fri. £ & . 

;K Mi«i2rtt^*X7r*'y, RJfcffiB&S 
£W-r-§.*x*^Bp:*x;K RJ68HHftaS*^r*-ft 
9. 10-y'hKD-9-m-10-*X7r7i 

x^mtr-mam^^t-^m^m^^. ( b > 

£<&T$-£ft <I i: fflmzmfe-Q: ft £ t tfX'% 

ft. 

[00403 *?miz&^x. <o &%\$ i (a> + 

(B) ] 10~8 0a*g|5. jBP4 
L<{il 5~6 0fi4S5, J 9*f*L<f±20~5 OS 

iswt »^c»it* . ( c > fctt^mum* [<a> 

+ ( b ) ] i o oWHKctt L l ogftt&ftftettfrd-ti 

^fcWSMfcWEE"^ 8 011«flifci|^ll7 

£ft^03iEt3T\ &l£Wf*OS^a J fflfifc:$:ft. *fc 

(C) &#<?>2WJ±t:tt&tthit&i!mzm%it 
3r<, £V)J:7&ffl;v£;b^T"ffl^ftc:fcfcT'£ft. 

[004 1] 4fc*»w^«fl:iHB]iiffljS!|irtcji. ±ie 

(a) - (o izmt. znmmzmixpmvfe&t: 

WW*^llfl*iteLTfflV*4£fc#T & ft. £«D«fc 7 



?y. +?>n>w>i»* /fyxt'-x. tf^x^QM. 
mzmf&zkwx^h. mmitLxit. mt 
m±m. mss&i, ®mn±m. mm. mm. mm. 
m&$mzmf&zttfx'£&. s^c. (a)«^s. 
im b > *^ja*k^™tttiB. 3swi:tt«Hi&«: 1 a 

& ft 2 HfeLtS^-f ft i i: t> WC* ft . 
[0042] JtK«o ( a ) ~ ( c ) &L J rt*WL^&-ffi£ 
t LXli. 3f&tt£mM*lZi^lz®M£M3.ttfoZ J £ 

smmA&m* h^imLtaLmmz^oumLxn 
7 mmru y vmrntfimmx-* ft . tgffiatefcJHvi&ft 

ZmmtLXlZ. 'vy-try, h;ny, dfv-^y^i:*0 
7f#l^^, rh7h Ho7 5y^'-WAT'S>.i.v^i:2 

m®s&M*±MLfzmmzmMis *mx-<m<,zm&t& 

[0043] *miv>mmm&f&®te. ELLta^ 
mmmmmsm^mitthzbizx v'&^tih^x 

ft73j££i£ffl-rft c: k ^*T# ft . tmizX *) W&ft 0 

m&*e>&mte. ? i'tifrmti&icrmm.zk otti^ 

hif. 80~300°C. XK>nt L<(il 2 0~2 5 0 
•CO&fflT'jgtf*i.ft . 4 Ari^NSUi , 1 1 0 B#©g 
J:'9»4L<(i:l7i— 5B*ST*>ft. 

[0044] *minmmmii5m&mi. y < 

fcLTH»fc:«ffl-rft«lfc*«TSft. «10i7^7^;P 
A^^ig-tft73ffik LTti»fc:R8Jgsnftifc«*v^ 

mm (a) ~ (o ^ti^tcjEtTflbco^Ti- 

E.T? j^i^mzimLtzikmk^&jimtfmf^ti 
ft. 4st, i<owt««ia(i«ift«. 'im-t&mvm; 
mibmm. &ms&v/£teit&jgwib&*)'&fritx 

ffl^ftdkAiT'^ft. 

[0045] mz*w*mwm.m&ttmb *<owt* 

ddT-ffl^^ft^WkLTti. n-t'y/?ox, ^ 

&jft(> l < (j^fi^tsitttt^. ^5f mm* urs Hit 

urn. y ^vv^b'^mmmmi. %-xynm 
^. ?77bffi. zi ybym. &-tf7Amm&tcb'<7) 

my 4 frj»%b'tfzix-?nm&x. $>&\m2mitw 
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[0046] £tf>«fc o%mte>&»b&m-£i±. mm® 
■stim oom&mzmmt LT5~9oftss$, 

iF£L<{il 0~8 0Sfig?, L <ii 2 0~ 

7 0 MMMTt) h . mftVWfetf 5 MMSHX 0 4?tt < % 

ttf*n i%mm.tf'£ 9 *? £ t < *»»5fMkffll 

?ki] yy'J V?m. i^3T/W5*-b# 77'J 

[0047] *IS^^>a^tf»*»Jtf LT 
14, «ilfs #»9I0> (A) ~ (c) jS^fcsMlfcBt 

Tffio^^ffM^ss^ . h vw&mm t l < 

(C) jft^Jf»LTat*Wifc*«fCtJ:if^ 
Sift (x4 . »BtPfc:J:-9TtT*>*i4. 

a>£mizi& tx&xmm 1 tarter* o , 4^ 

[0048] *fft^B^)€Mba-&«3PKi. >IC0J; 3 LX 

mtzmm:*'^. mm<om ?«nmm%tf®*%& z 

[0049] mmmmtmitii. mimruAmzm^ 
\>\ fo^frtfrmmffi&LxntzJm<tfo& 

WWi» aK8 0~3 0 0'C, ffi^jO. 1 — 1 000k 
g/cm', B#Hl#~ 1 OB^^IEffl. <fc9#£L< 
{±, SJgl 5 0-2 5 0X:, £E7U~5 OOkg/cm 
2 . b*ISI1#~ 5&fm<r>®mxfr?zttfX'Zt>. 

[0050] ^minmmfobii.. J&mnmm&tt 

&&mmbLxn. mm. mm. r^s-^jnw 
mf^tih. *<nww±wzm&zti%\^ 3-20 

Owm. £0#£L<(43~10 5jumC9i£ig-e£>.g>. 

*%m<omfmzmm.-t&jfmt lxi±. mm. ±.x- 



tfxzz. xftwcommmzm^xiz. mt&m&tt® 

ffl§bmtzmm.\mvmLx$>mit-t2>c\ki>-simx' 
$>•§>. 

[0051] &fl^a^Ctt»ff*?l£fll^* £ t i>X' 

mmt. ^mcomimm^m^m^tmmco^x 
ndz\ktfx'*&. ±tz. ^micomimmmiSifm 
it. ®mtt%&m&kLx&m-r&zbi>x'Z&. 
[0052] *miv>®mm-&]gmbi£*mi<7)Wik 
*mm&&%sb&mmx*)mi&zti&i>(?>x'$>&. 
xm^t>tL&i&mmkLxi±. mumm. r^^-^ 

3— 200//m, ±0»4L<i43 — 1 0 5wm<7)iEH 

x-hh. xmivmmttzmmzw&t&ijmbLxiz 
mzm5£zti&z\bi±*<^ mm (a> - <o m& 
b 'Xmizts txmni&ttz^ifcjk. <y h yj&&rmtt 

±mmi l zm*aLtz'<mm-hi?&ifmfhixh . 
[0053] ffcteii^stcje tr aaamak o m-tz b i> 

[00 54] 

[ mmnmcomm ] mz^mcomtmm<r>m zmm 

[0055] 

[HJfe^ll] 3 0°C, 0. 5g/d lO^QO^;UAj§ 
?ST'}I!J^ t ftffomkv sp/C*>'0. 5 4 CO* 'J ( 2 , 
6 -^f-ZU- 1 , 4 -7iZl/>i-f)H 5 03B, 

GPPS <M¥%$HPM2 77j) 4gU. PX-2 0 0 

isttfi) e^hj^yi,zmmi>L<ii^n^xv- 

XZimL. IfLt:@#10 7g/m 2 ^7X?nx 
[0056] iXfc:WI:fiW)ff$**#50 . 8mmb%h± 

o iz±m®itim-&m®z 6^m^h^t. ^owBst 

JfSSSx/mCOlimSrfc^TlSO'C, 40 kg/cm 
2 T'9 0^[3TU^m^^fflV%Tfi)c^ • mfcZ-tt:. 

a z\ xi% h titzmmmz^x \x. u l 9 4 ^^(cs-^v ^ 

•^fc LTfflV^PX-2 0 OtCOWCTGA 
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mfi$tTGA-5om) zm^xmm^mr. 1 o°c/ 
ftox-wx&vmMLti i Q%^m.m-wmt3 1 o-c 

X'*>">tz. 
[00 57] 

x^O^>#^7 - 3 7 5 6 7 -§-^###13 (CgQtt 

^^tcJ: 9£I*-?W vUSEfeKU 7 z-i/yi-f 

HSfcWI yx-f/P 1 0 0 MSB b *g 7 J< 

-?W>ig2fi*glK /^Jft2 5B < B*?*fll*fc 

-?&£3 0 0'C. X?y*-Be»230rpm<0*tt- 
r'-fWf LffiLJSfcJ: Off LmLT**-?W ygt^tt 

[0058] <«ji &os&t • mm># vy±~u >x 

[00 59] 

[ mnm s i < r y ;wk# ^xxi/ yx-t^M 

5-8931 ^SMCT 5 tcie^O^t J: 0 

*>*=>3 1 co^-ouy v Xu^X\ mtmix'm^fzxo 
7x.-l/yz.-'r>\'2 0 gZWiTkm^LtzTHF 1 0 0 
0ml g^McitTt'n-y^Uf-^A 
(1.5 5*z)V/ 1 . 'V*Mf>iB«) 1 0 8m 1 £flQ 
, sa-c 1 B^3flH¥ Lit . K^-ffcT 'J ;P 2 0 g * flD 

tcaif^-wj -e— t*fa<5*fe. hnm 
[0060] <«Ji#oigit • iw>jhEryjWbif y 

r^6 OgP, h'JT'J/My^W 
h4 0gp, GPPS (Mt 3 F%iH t »2 77J) 49, P 
X-2 0 0 (JzAttS&R) 3 0SB. ^-^^2 5 

$-frT«7xxS-f^L. IU«fi?lJli:|S]a(cme#:^f^ 
SL jKMffitt&MIS V W-0 «0lS»£»fc . 
[00 6 1] 

~4 com o tc^i. ^£VKimtn 1 1 mmizmmft 

m. JBffitiOSBefcfrV \ iS l ~4 fc***S*«r»rt: . 
i-^*> ( C ) f&ftb LT . 10 3 0 

ot&lls o o-cWToy y-fls*»fcfflv»*£fcfcj: 

[00 6 2] 

[ntfem 8] mtmi bmmtzv-xzimb. zti 

Sr6 0°CT'3B#^^#$-^|, ( li:(cJ;0. WI'XV&IB 



sirr. x7-*-^y«fti 8o°c. 90^-raia^Lr 

[0063] 

[^sfifiji 9] mami brnmizv-xzimt. zti 

ZPETy < }\,2*±_izW.mL. 6 0*CT 3 

*T'18 0XX 9 04Maaffl!&LTflMk7^yUA«:»fc. 
£ ^A<^K«ttiSittS JWi V - 0 X'h o fc . 

[0064 ] 

immm2 o ] njfepy 1 bmkizy-xzwmL, zn 
£ i s u mcommizm$m<Dmz # 5 0 u m b 

JtdfcA— 3-*TlW|iU *Of&x7*-?j--7'>4 J T' 

6 o°c-c3^ra^$^fli#^^?s^^t^. mz 
zommnzmmz 2tmte-&fr j t. 1 s o-c. 4 0 k 

g/cm2T'9 0#raTU.XjSJB«£JilVvCj£» • Wit 

mtfz. z z rt# ^tifmm&cr>immm>ii&m±v- 

[0065] 

[&tfc&i2 1~35] mt^m^mim^mm^m. 

5 ~ 7 Oil 0 fc^x feiaWilOtW 1 fc Pl«fc:lWltt£ 
fWSL TMA (-fe>f a-tflTMA- 1 01) t,z£& 

mmfocoffyxmz&mcDmmLmzBM&imtZft 

[0066 ] 

[S5fi^J3 6] <7xX;t/*X*yit'X 
7i-;H <0^>5 0 0mlHoP7 7Xr7tC»W<b° 
(SJ3tM^S, #®) 2 1. lg, 2-7*y/U7 

*s-)i- (mjmmm. im) 35. ss^jd^.. x.® 

*mm&tfiTXimL*&t> y x x;^x* yKi/^ n 

2i^HI*»{tT«STLfc. *3hj&»£2STlB«SHffi*Lfc 
f^. 7k 1 0 0 m 1 SriD^.^. iix*^^o-h^^V^ 
?OTSrfe#aiL. mE,^® ( ImmHg, 2 3 0°C)t 
i07i^*^ylh^ (2-7'J^7xX/H 
4 7gSr»fe. TGA (A&HfB9ttt£L TGA-5 0 
M) Srffl^. M^s£TT-SI^L^^Otc7)£7)i o%« 
m^SKii 3 3 0 °CX'$> r> tz . 
[0067] <«®ttCDSS!jI • fpfffi> 3 0^. 0 . 5 g 
/d 1 ^^nn*/UAjg?SET1ffl^L^^77 s p/C 
^0. 54<0* , y (2, 6-^'X^-l. 4-7x- 
I'VX-f/H 5 0g|5. N.N' - (4, 4' 
^7xXl/» S^WSH 30SL 
±Uy *->i'*x*>Mt'x {2-TViVy 4 
0gf5. /t-\*j/>2 5B (B*»*flitfcS?) 6gp^h;k 
xy^§t?tL<(i^$-a-T , 7xx5:^L. ^6i?iJ 
lkR«K:***SrfHH. TMA (-fe-f 3-m-?g{TM 
A-10S)CJ: 0««L<:BHI«aJ>^r?^(eBfiaB84 
1 7 0'C. ««HtattllS»iv- OTAofe. 
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[00 68] 

imm3 7] <9. lO-y'hKQ-9-m-l 
0- (ri»;u*x7r) 7ifyhvy- l o—^^i^ 

K ( : HCA-7D/1') 0£-m>g?3&$iP2Stt # O 
5 0 0ml EoQ77^3(;9, 10-y'tHD-9- 
sMf-lf- 1 0-^7r7xtyM/y- 1 0-^-^f x 
H (HftttSL m n a o^ : HC A) 54. 1 g. ft-ftT'J 

$L »») 300g, h'jxf;u7$y (ttftKXSL 
mt) 3 0 g S-Jd*. . -/i^TS^HcSMftiPfi 
rt£HI8W-£fH** T'MftL . 4 8B#ISKJE£-e 

^■ix*^7 5xaSr^ia4T'^aiL. o— *L>— x 

l&ZmEM'g (0 . ImmHg. 14 0'C) L9, 10 
-i^'b 1 0- (rU/U^O^r ) 7 

ifyM/y-1 0-^^H (Bg*ft: HCA-T'J 

/p)«4 5gt»ft. tga (a»mfmtm* TGA 
-sot) sawttrrrai5tLfei^)«><o<oi 

0 %mSM^m&ii 3 5 0 'CTh o . 

[00 693 <«Jltf«OSJBi • IWB> 3 O'C. 0 . 5 g 
/d 1 cO^nn^A^MTSJ^L^fii^RTys p/C 
#0. 5 4(7)tfV (2, 4-7i- 
Uyi-T^) 5 0gP. hVTVJVJVisTZU-hS 
0». ±IEHCA-T'J;P4 OgP. A-Mi/y2 5B 

(B#?fflilfcS?) 6gB$rh/Wxv(;?§li?tL<{S^-ti^ 

TMA (t^fa-tflTMA - 1 OS) tciOSH^L 

jfeflMifltto^r^x^ajKtt i 7 5°c. m&smmk 

[0070] 

[^S6CT3 8 3 mmM2 1 fcR*fc7x*£fls|jU £ 
*l£6 0X:-C3B*IBBHl**4Cfct=J: "9. WPx^S- 

^arr. x7-*-7*y+t 1 s o°c. 9 o^raap»t 



ifMTMA- 1 os) oas^t/c^^xiK^ias 

(il78^C, «SM145S®|iS^{4V-0T«)-5^. 
[007 1 3 

[mmm3 93 1B&012 1 tisj^fc^x^^f^t, c: 

1 8 0-C. 9 0^jD»tT^k7 -f /UA£f# 

TMA— 1 OS) tci 9?il5£L£#7;M£f£?aK«l 8 
2*C, MMttM^^Ji V - 0 T*& o . 
[00 72 3 

[Hi6fll4 0 3 £ffiffll2 1 tPHIIt:7-^*<ai!L, CI 

££^«18ftS«W*2tStSta^***\ 18 0'C, 4 0 
k g/cm»t9 0#|§j7VXj£^flSSrfBl,YTJjSJB • ® 

n-1TP»TMA- 1 OS) CJ: 9a9S£L*:#5xg# 

imi± 1 8 or. AsetttKiMfimuv- ot*ofc. 

[00 73 3 Jilt. HJS#J2 1-4 OKfc^Tti. 
( C ) «^fc LT 'J y&y. 7Sy, t*o »J >-g^< ^ 5 

y. xvvyM*7$y. ;Kyy>mx5A. ^'j'jy 
sr^t-^A, *yy, s*£SB8ig (7'j/H) $• 
w*x*yiixf/K kjessbi* (ru/uas) 

2:^2.9, 1 O-v-'t Ha-9-^-^- 1 0- (T 

VfUTfrxyr) y^i-ybuy- 1 0->j-^f^K^^^r 
*flto»£»lf*i*4«Sr< fc i 1 ffl^ft i t let 0 . 

MAS) * 1 SOX^TttSTS-frTfc. «WKtt6C»T 
v-0i4-?fc. Wt«l~4O0HS***l^-8fc:4 

[00743 
[«13 
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